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1
Introduction
The test model need to be enhanced to cover the NR-NR Dual Connectivity (NR-DC) feature and to implement the RRC NR-DC test cases.
2
General principle
The general principles of NR-DC are:

· The UE is connected to one gNB that acts as a MN and another gNB that acts as a SN
· On C- plane:
· The UE can be configured to establish a SRB3 on SN to enable RRC PDUs for the SN to be sent directly between the UE and the SN

· Split SRB (with NR-PDCP) is supported allowing UL duplication of RRC PDUs.
· On U-plane:

· Three bearer types exist: MCG bearer, SCG bearer and split bearer. Each bearer can be terminated either in MN or in SN. Extract of Figure 4.2.2-4 of TS 37.340:
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Figure 4.2.2-4: Network side protocol termination options for MCG, SCG and split bearers in MR-DC with 5GC (NGEN-DC, NE-DC and NR-DC).
· NR-DC assumes slot-level synchronization between PCell and PSCell, with no assumption on SFN synchronization. However, some UEs may indicate they support NR-DC only if SFN synchronization between PCell and PSCell is also ensured.
· MAC: 
· The UE is configured with two MAC entities: one MAC entity for the MCG and one MAC entity for the SCG. 
· Both contention based random access (CBRA) and contention free random access (CFRA) procedure are supported on PSCell and PCell.
· BSR configuration, triggering and reporting are independently performed per cell group. 
· System information handling: The UE acquires, at least, radio frame timing and SFN of SCG from the NR-PSS/SSS and PBCH of the PSCell.

· Security aspects: for bearers terminated in the MN the network configures the UE with KgNB; for bearers terminated in the SN the network configures the UE with S-KgNB.
3.
Test specifications
Currently in  the 5GS work plan, there are 2 MAC, 3 PDCP and 18 RRC test cases.
Prose are available in TS 38.523-1 for: 7.1.3.5.2, 7.1.3.5.3, 7.1.3.5.5, 8.2.2.4.2, 8.2.2.5.2.

We identified the following potential issue in TS 38.508-1-g40 (June’20):
- 2 C-RNTI values are independently allocated to the UE: one for MCG and one for SCG. It should be clarified in Table 4.6.3-19: CellGroupConfig.
4.
Initial test model

This initial test model is needed for RRC test cases. 
4.1
Test model addition in 38.523-3

The layer 3 test model will be added in 38.523-3 clause 5.2.1.5.
5.2.1.5
NR Dual Connectivity
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Figure 5.2.1.5-1: Test model for NR/5GC NR-DC Layer3: MCG and SCG
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Figure 5.2.1.5-2: Test model for NR/5GC NR-DC Layer3 testing: MCG and split DRB
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Figure 5.2.1.5-3: Test model for NR/5GC NR-DC Layer3 testing: Split SRB(s), DRBs removed for clarity
The NR/5GC Layer3 NR-DC test model builds on top of the NR/5GC Layer3 test model, with the differences specified hereafter:

·  SRB1 and SRB2 are configured only in the PCell 

·  SRB3 can be configured in the PSCell
· The NR PDCP can be configured in split for one or more SRBs or DRBs. In this case NR-PDCP is configured in one cell and a proxy PDCP will be configured in the other cell. The SS shall route data to/from either cell, via the routing information provided. 

7.1.5.2
Cell(s) timing

The timing of E-UTRA cells is specified in TS 36.523-3 [12] subclause 7.4.3.1. 

The DL timing of each NR cell is specified in Table 7.1.5.2-1.

Table 7.1.5.2-1: DL timing parameters of simulated NR cells

	NR cell Id
	H-SFN-offset

(note1)
	SFN-offset for FDD

(note2)
	SFN-offset for TDD

(note2)
	Tcell

(note3)
	Tc-offset

(note4)

	NR Cell 1
	0
	0
	0
	0
	0

	NR Cell 2
	0
	124
	0
	0
	0

	NR Cell 3
	0
	257
	257
	0
	0

	NR Cell 4
	0
	1000
	0
	0
	0

	NR Cell 6
	0
	656
	656
	0
	0

	NR Cell 10
	0
	129
	129
	0
	0

	NR Cell 11
	0
	956
	0
	0
	0

	NR Cell 12
	0
	1015
	257
	0
	0

	NR Cell 13
	0
	890
	656
	0
	0

	NR Cell 14
	0
	680
	680
	0
	0

	NR Cell 23
	0
	383
	257
	0
	0

	NR Cell 28
	0
	890
	890
	0
	0

	NR Cell 29
	0
	680
	890
	0
	0

	NR Cell 30
	0
	1015
	129
	0
	0

	NR Cell 31
	0
	53
	129
	0
	0

	NOTE1:
H-SFN-offset corresponds to the offset applied on H-SFN as defined for E-UTRA. It shall be set to 0 for an NR cell.

NOTE2:
SFN-offset corresponds to the offset applied on system frame number (0 .. 1023).

NOTE3:
Tcell corresponds to the timing offset in Ts. Ts = 1/(15000 * 2048) as for E-UTRA.

NOTE4:
Tc-offset corresponds to the timing offset in Tc. ( = Ts/Tc = 64 with Tc = 1/(480000 * 4096). See TS 38.211 [19] subclause 4.1 and TS 36.211 [23] subclause 4).


The UL timing of each NR cell is configured as an offset (timing advance) to its DL timing. By default, the timing advance is initialised to 0 (unless specifically specified otherwise in the test case prose).

In test cases involving configuration of SCell(s), the H-SFN-offset / SFN-offset / Tcell / Tc-offset of SCell(s) are set to the same values as that of associated PCell(s).

In test cases involving NR-DC configuration, the H-SFN-offset / SFN-offset / Tcell / Tc-offset of PSCell(s) are set to the same values as that of associated PCell(s).
9.2
E-UTRA and NR PIXIT

Table 9.2-1: EUTRA and NR PIXIT

	Parameter Name
	Parameter Type
	Default Value
	Supported Values
	Description

	px_ENDC_BandCombination
	ENDC_BandCombination_Type
	DC_1A_n28A
	
	Band combination for EN-DC test case

	px_ENDC_CA_BandCombination
	ENDC_CA_BandCombination_Type
	DC_1A_n28A_n78A
	
	EN-DC CA Band Combination

	px_ENDC_SecondaryBandCombination
	ENDC_BandCombination_Type
	DC_1A_n77A
	
	Secondary band combination for EN-DC test case

	px_IPv4_Address3_UE
	charstring
	
	
	IPv4 Address connected to PDN3

	px_IPv4_Address3_NW
	charstring
	
	
	IPv4 Gateway Address in PDN3

	px_IPv4_Address3_RemoteUE
	charstring
	
	
	IPv4 Address of remote UE connected to PDN3

	px_IPv6_Address3_UE
	charstring
	
	
	IPv6 Address connected to PDN3

	px_IPv6_Address3_NW
	charstring
	
	
	IPv6 Gateway Address in PDN3

	px_IPv6_Address3_RemoteUE
	charstring
	
	
	IPv6 Address of remote UE connected to PDN3

	px_NR_CA_BandCombination
	NR_CA_BandCombination_Type
	CA_n3A_n77A
	
	NR CA Band Combination

	px_NR_DC_BandCombination
	NR_DC_BandCombination_Type
	DC_n78A_n257A
	
	NR DC Band Combination

	px_NR_CipheringAlgorithm
	CipheringAlgorithm
	nea2
	
	Ciphering Algorithm (see Note 1)

	px_NR_IntegrityProtAlgorithm
	IntegrityProtAlgorithm
	nia2
	
	Integrity Algorithm (see Note 1)

	px_NR_OverlappingNotSupportedBand_MFBI
	integer
	1
	
	A not supported NR band that is overlapping with a supported band (px_NR_PrimaryBand). Applied to MFBI test case scenario.

	px_NR_PrimaryBand
	integer
	1
	
	NR primary band

	px_NR_SecondaryBand
	integer
	2
	
	NR secondary band. Applied to inter-band and SUL test cases.

	NOTE 1:
Unless specified otherwise in the test case prose, the null algorithm shall not be used for verification.

NOTE 2:
Void.

NOTE 3:
Void.


4.2
ASP considerations
No ASP change are needed to write the 2 RRC TC 8.2.2.4.2 and 8.2.2.5.2.
3GPP
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